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BAR CODE READING TERMINAL WITH
VIDEO CAPTURING MODE

FIELD OF THE INVENTION

This mvention relates generally to two-dimensional bar
code reading terminals and more specifically to two-dimen-
sional bar code reading terminals that are capable of video
capturing and recording.

BACKGROUND OF THE INVENTION

Some bar code reading terminals make use of a two-dimen-
sional (2D) imager to acquire and decode an 1image of a bar
code symbol. The acquired image 1s typically decoded by an
algorithm that can extract bar code data from the bar code
symbol. Such bar code reading terminals can be hand held bar
code reading terminals or fixed mounted bar code reading
terminals on a stand or shelf as typically associated with a
retail sales position.

Bar code reading terminals using 2D 1imagers vary widely
in complexity and capability. Many 2D bar code reading
terminals include imaging and decoding firmware used to
image the bar code symbol and to extract bar code data from
the 1mage of the bar code symbol. Some of the most basic
models of 2D bar code reading terminals convey the decoded
bar code data to a connection or tap made between a computer
and a corresponding computer keyboard, so that the bar code
data can be transferred to the computer by emulating key
strokes. Other bar code reading terminals transfer decoded
bar code data to one or more host computers via a wired or
wireless connection.

Occasionally, difficult read conditions can be encountered
where a 2D bar code reading terminal images a bar code
symbol, but can not successiully decode the bar code symbol.
Difficult bar code read conditions can often be attributed to
the technique of the operator of the bar code reading terminal,
the quality of the bar code, or the bar code 1imager or bar code
reading algorithm. Infrequent or occasional difficult bar code
read conditions are often overcome by re-scanning a bar code
symbol. However, when difficult read conditions occur more
frequently, lost productivity can cause wasted time and lost
sales income. Also, products related to difficult bar code read
conditions might be set aside for re-labeling and might later
be forgotten and become lost, discarded, or spoiled. In some
situations, a manager or operator supervisor might be con-
tacted to discuss a difficult bar code reading situation.

There 1s presently no easy way to diagnose and correct
failed bar code read conditions. Therefore, what 1s needed 1s
a system and method that can automatically report ditficult
bar code read conditions with enough information to deter-
mine why one or more bar code symbols can not be decoded.

BRIEF DESCRIPTION OF THE DRAWINGS

For a further understanding of these and objects of the
invention, reference will be made to the following detailed
description of the invention which 1s to be read 1n connection
with the accompanying drawings, where:

FIG. 1A shows a block diagram of one embodiment of a bar
code reading terminal according to the invention.

FIG. 1B shows a perspective view of a hand held 2D bar
code reading terminal.

FIG. 1C shows a perspective view ol a mobile computer
having a 2D bar code reading terminal.

FIG. 1D shows a perspective view of another type of por-
table 2D bar code reading terminal.
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FIG. 2A shows a bar code reading terminal connected to a
Server.

FIG. 2B shows a bar code reading terminal connected to a
computer network.

FIG. 2C shows a bar code reading terminal using a key-
board wedge and a having a second data connection for a
SErver.

FIG. 3 shows a set of n frames.

FIG. 4 shows an exemplary symbolic diagram of a bar code
reading terminal that can store multiple frames.

FIG. § shows a flow chart of an algorithm that watches for
a difficult read condition.

FIG. 6 shows a flow chart of algorithm for use with the
archive mode.

FI1G. 7 shows a network view of a bar code reading terminal
transmitting a compressed video file or video stream to one or
more playback devices, such as personal computers via a
content serving server.

FIG. 8 shows a network view of another embodiment
wherein a terminal operator can send the real-time video
stream captured by the terminal to one or more operators of
peer terminals.

FIG. 9 shows a network view of a bar code reading terminal
transmitting a compressed video file or video stream to one or
more playback devices, such as personal computers, via a
router.

FIG. 10 shows an example of the graphical user interface
allowing an operator of a bar code reading terminal, 1n accor-
dance with the embodiment shown 1n FIG. 7, to specily the
file server and compressed video file or video stream param-
cters, and initiate the upload operation.

FIG. 11 shows an example of the graphical user interface
allowing an operator of a bar code reading terminal, 1n accor-
dance with the embodiment shown 1n FIG. 9, to specily the
compressed video file or video stream parameters and a mul-
ticast IP address, and 1nitiate the multicasting.

FIG. 12 shows an example of the graphical user interface
allowing an operator of a bar code reading terminal 1n accor-
dance with the embodiment shown 1n FIG. 8, to select from a
list of symbolic strings describing active peer terminals, one
or more terminals to send the video stream to.

FIG. 13 shows an example of the graphical user interface
allowing an operator of a playback device to remotely control
the video capturing and video streaming operations of a bar
code reading terminal.

The drawings are not necessarily to scale, emphasis instead
generally being placed upon 1llustrating the principles of the
invention. In the drawings, like numerals are used to indicate
like parts throughout the various views.

DETAILED DESCRIPTION OF THE INVENTION

FIG. 1A shows a block diagram of one embodiment of a bar
code reading terminal according to the mvention. Lens
assembly 101 optically focuses an image of a bar code symbol
onto two-dimensional 1mage sensor 102. Image acquisition
circuit 103 acquires an electronic representation of the 2D
image, herein after referred to interchangeably as a “frame.”
Each frame taken on 1ts own represents a single image. Also,
cach 1image can be typically represented as a 2D array of
image pixels. Acquisition circuit 103 need not be a physically
separate electronic circuit assembly. The electronic circuit
performing the function of acquisition circuit 103 can be in
part or entirely contained within a two-dimensional 1mage
sensor 102 physical assembly. The output of acquisition cir-
cuit 103 can typically be a raw digital representation of a
frame, mosttypically in image map digital format. The image
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map digital format can be binary representation, but more
typically 1s a gray scale or color image map digital format.
Any alternative suitable digital representation of a frame can
be used. Each frame can be stored 1n local memory 105. Each
frame can be transierred directly to memory 105 via path 112,
such as by direct memory access (DMA) or image data can be
transferred via path 108 through control circuit 104 to
memory 105. Control circuit 104 includes a central process-
ing unit (CPU)111. CPU 111 can typically be programmed to
accept a trigger event (not shown) and to cause acquisition
circuit 103 via signal and control line 109, to acquire one or
more new 1mages. Such events can include a manual depres-
s1on of a trigger on a handheld bar code reading terminal, or
a signal from a motion or proximity sensor that detects an
object 1n the field of view of a bar code reading terminal that
1s ready to be imaged. CPU 111 can also be programmed to
locate, 1dentily, and decode a bar code symbol found in each
frame. CPU 111 can also be programmed to determine 11 a
difficult read condition has been detected 1n a particular
frame. A bar code reading terminal 100 can include one or
more hardware interface ports 106, such as a Universal Sernal
Bus (USB), a serial port such as an RS-232 port, and/or a
Firewire port. Bar code reading terminal 100 can also include
one or more network interfaces 107, including typically an
Ethernet interface. Bar code reading terminal 100 can also
include a wireless communication interface (e.g., Bluetooth
or 802.11x family). Bar code reading terminal 100 can also
optionally include an on board display 110.

FIG. 1B, FIG. 1C, and FIG. 1D show various types of bar
code reading terminals suitable for use according to the
invention. FIG. 1B shows a perspective view of a hand held
2D bar code reading terminal imaging a 2D bar code. FIG. 1C
shows a mobile computer having an integral 2D bar code
reading terminal. FIG. 1D shows yet another style of portable
bar code reading terminal having an integral display and
keyboard. It should be noted, however, that any suitable 2D
bar code reading terminal physical form factor can be used to
practice the mvention.

According to one embodiment of the invention, one or
more frames related to a failed attempt to read a bar code
symbol on a surface are referenced or otherwise marked for
later review. When later retrieved, the referenced or marked
frames that were frames subjected to one or more failed bar
code decoding attempts can be viewed to further understand
why a difficultread condition has been detected. The bar code
symbol may have been found (or not found) 1n a particular
frame. One or more frames used 1n such a review can be the
actual frames 1maged at the time the bar code reading terminal
attempted to read the bar code. It should also be noted that
because the actual images related to a difficult read condition
can be recorded in frames, when later viewed, these frames
show exactly what was “seen’ by the bar code reading termai-
nal, directly through the image sensor “eyes” of the bar code
reading terminal itself. A difficult read condition can typically
be attributed to a failure by an operator to properly position
the bar code reading terminal so that lens assembly 101 can
focus the 1mage of the bar code on two-dimensional 1mage
sensor 102, imaging a bar code type that the bar code reading
terminal 1s not programmed to read, 1maging a damaged or
otherwise unreadable bar code symbol, or failure of a bar
code decoding algorithm to decode the bar code symbol.

It can be highly desirable to be able to review one or more
frames that caused a difficult read condition. One application
for such a review can be to train bar code reading terminal
operators. Often merely by viewing a sequence of actual
frames from a difficultread condition, a more experienced bar
code reading terminal operator can quickly identity the
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4

operator’s error that caused the difficult read condition. In
another application, one or more frames can be electronically
conveyed to a customer support group, typically associated
with a manufacturer of the bar code reading terminal. One or
more members of the customer support group can identify
probable causes for each difficult read condition based on one
or more frames that the bar code reading terminal actually
subjected to the bar code reading terminal’s decoding pro-
cess. The customer support group might also identify a poten-
tial problem with the bar code reading terminal ranging from
an 1maging problem to a problem related to a bar code reading
terminal decode algorithm and forward such information to
the manufacturing group for that bar code reading terminal
for further analysis.

In yet another application, a bar code reading terminal can
include an on onboard or a locally connected display 110
(FI1G. 1) that can display one or more frames that were sub-
jected to a difficult read condition. In the embodiment having
an onboard display, the one or more frames can be viewed and
analyzed locally by the operator of the bar code reading
terminal. Such playback can be done immediately following
the detection of a difficultread condition or at a later time such
as when a bar code reading terminal operator might be dis-
cussing difficult read conditions during a meeting with a
supervisor, manager, or representative of a bar code reading
terminal manufacturer, distributor, or sales office. It 1s under-
stood that while typically decoding 1s performed on the bar
code reading terminal 1itself, the local playback application
can apply equally to difficult read conditions, such as where a
bar code reading terminal sends one or more frames to a
remote server for remote decoding.

Various bar code reading terminal systems suitable for use
In reviewing one or more frames related to a difficult read
condition are shown 1in FIG. 2A, FIG. 2B and FIG. 2C. These
system configurations are merely examples representative of
systems suitable for practicing the mvention. As shown 1n
FIG. 2A, bar code reading terminal 100 can be connected to a
server 201. Server 201 can include a display 210. In the
embodiment shown 1n FIG. 2A, bar code reading terminal
100 can store one or more frames locally 1n memory onboard
bar code reading terminal 100 and then transier one or more
frames that were the subject of a difficult read condition to
server 201. Bar code reading terminal 100 can send frames
related to a difficult read condition to server 201, one or more
frames at a time, or bar code reading terminal 100 can store
locally a plurality of frames to send as a group of frames at a
later time. Server 201 can be used by an operator of the bar
code reading terminal and/or another person to view the one
or more frames related to the difficult read condition imme-
diately after the difficult read condition, or at some later time.

FIG. 2B shows a bar code reading terminal 100 connected
to a remote server 202 via a wired or wireless network. A
server 202 can also serve as a central database designated to
receive frames related to difficult read conditions. Network
220 can be a local area network (LAN) (e.g., a retail store
network), or a wide area network (WAN) (e.g., an enterprise
intranet, or the Internet). In FIG. 2B, bar code reading termi-
nal 100 can transmit one or more frames related to a difficult
read condition to remote server 202 via network 220. Bar
code reading terminal 100 can transmit the one or more
frames individually, or as a group of frames. The frames
received by remote server 202, and typically stored 1mn a
memory 230 connected to remote server 202 can then be
viewed by a person typically on a display 210 connected to
the remote server 202. Alternatively, the one or more frames
can be viewed on another network computer connected to
remote server 202 via a network connection 240, and viewed




US 8,496,177 B2

S

on a display 210 connected to network computer 203.
Although not necessary, bar code reading terminal 100 can
also, and simultaneously, be connected to a local server 201
cither by a wired 250 or wireless (not shown) connection.
FIG. 2C shows a system using a basic bar code reading
terminal model, or a system also suitable for a use with some
legacy bar code reading terminals. The bar code reading
terminal 100 can be connected to the system via a keyboard
wedge 203 disposed between a local keyboard 261 and alocal
server 260. Decoded bar code indicia can be transierred from
bar code reading terminal 100 to local server 260 by emulat-
ing keyboard keystrokes. Since a keyboard wedge 205 1s less
suitable for transmitting a frame, alternate connections can be
used 1n such an installation to practice the inventive method.
For example, where bar code reading terminal 100 might be a
bar code scanner at a check out position and local server 260
a computer based cash register, a portable server 262 can be
physically brought to the check out position to download one
or more frames related to one or more difficult read conditions
that occurred during a shift, during a day, or related to a
specific problematic bar code reading terminal operation.

Such a local connection between bar code reading terminal
100 and portable server 262 can be by serial connection (e.g.,
RS-232) or by a Universal Serial Bus (USB) connection, or
other high speed bus connection such as Firewire. Alterna-
tively, or additionally, bar code reading terminal 100 can be
connected by a wired or wireless connection, to a network
connected server 203. An installation as shown in FI1G. 2C can
be particularly well suited to large commercial sales opera-
tions using tens of basic model or legacy bar code reading
terminals 1n a store setting at each check out or sales location.

FIG. 3 shows a symbolic diagram representing a plurality
of frames 301. Frame 1 to frame n can be viewed as a plurality
of frames 302. Each plurality of frames 302 can typically be
related to a bar code reading situation such as a difficult read
condition.

One memory scheme for storing one or more frames of
images ol a bar code as shown in FIG. 3 1s now discussed 1n
more detail. Each time a bar code image 1s created by acqui-
sition circuit 103, the image data can be stored into memory
105 (FIG. 1). In most cases, the number of frames continu-
ously saved can be limited to a maximum number (im) to avoid
an over lilling of the available frame memory space. FIG. 4
shows an exemplary symbolic diagram of a bar code reading
terminal that can store multiple frames 301. In FIG. 4, the
clectronic circuit performing the function of acquisition cir-
cuit 103 1s shown as combined with a two-dimensional image
sensor 102. Frame 301 data can be transferred directly into
segments of memory in memory 105, typically through DMA
transiers. While not shown 1n FIG. 4, control circuit 104 (FIG.
1) can then read a frame 301 from memory 105 to attempt to
identify a bar code within frame 301. If a bar code 1s identified
in frame 301, control circuit 104 can attempt to decode 1it.
Frames can be stored in memory segments of memory 105
sequentially 1n time. The number of frames that can be stored
1s unimportant and limited only by the size of memory 105.
New 1mages, as frames 301, can be acquired and stored at any
rate. For example, some bar code reading terminals can
stream 1mage data into memory 105 at a rate of 60 frames per
second. Any suitable memory technology can be used. When

an algorithm running on CPU 111 1in control circuit 104
determines that there 1s a difficult read condition, control
circuit 104 can direct a transfer of one or more frames 301
saved 1n memory 1035, to some other memory (not shown)
within the bar code reading terminal, or to be transmitted by
any ol the techmiques and system connections previously
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described, such as shown in FIG. 2A, FIG. 2B, and FIG. 2C.
Such transiers can be 1in the form of a continuous transmission
of a group of frames 302.

FIG. 5 shows an exemplary flow chart of one algorithm
usetul for implementing the inventive method using a “watch
feature” to 1dentily a difficult read condition and then to take
some action when a difficult read condition 1s detected. Such
a watch feature can be icorporated mnto a bar code reading
terminal application program to coordinate the handling of
frames related to a difficult read condition. At the start of the
flow chart at the top of FIG. 5, some event, such as a depres-
s1on of manual trigger button on a hand held bar code reading,
terminal, causes the bar code reading terminal to 1image a
surface and to store the 1mage data in memory, as previously
discussed. Next, a decode algorithm attempts to decode the
frame. The decode process can include 1dentitying the pres-
ence and type of bar code symbol in the frame and then
attempting to decode a bar code 1ndicia stored within the bar
code symbol to extract bar code data from the bar code sym-
bols. I1 the algorithm successiully decodes the bar code, the
resulting bar code data can be handled 1n several ways. Three
exemplary actions following a successtul decoding of a bar
code include transterring the decoded bar code data to
another server system, and/or storing the decoded bar code
data on the bar code reading terminal for later retrieval, and/or
displaying the bar code data on a display on the bar code
reading terminal.

Returning to the “decode successiul?” decision block of
FIG. 5, if the decode attempt failed, a decode fail counter can
be incremented. A threshold value for the number of failed
decode attempts can be stored 1n the bar code reading terminal
as a numerical parameter value. The threshold value can also
be part of configuration setup for the bar code reading termi-
nal (e.g., a failed counter configuration value). As shown on
the flow chart, each time the fail counter 1s incremented, the
tail count can be compared to the fail count threshold value. If
the threshold value has not been met, the bar code reading
terminal can be directed to acquire another frame and to
attempt to decode a bar code 1n each new frame. I1 the thresh-
old value has been met, as the flow chart shows, the bar code
reading terminal can tag or mark the memory locations of
some or all of the previous frames still in memory for later
reference and/or save a number (N) of frames taken before
and including the most recent failure, or some combination of
those frames, not necessarily imncluding the most recent one,
and/or transfer the frames, and/or process the frames 1nto raw
video or encoded video and/or display locally or transfer the
frames or raw or encoded video assembled from the frames to
a Server.

In one embodiment, the bar code reading terminal 100 can
detect a difficult read condition according to the procedure
described with reference to FIG. 5, 1.e., a difficult read con-
C

1tion 1s present 11 the terminal 100 unsuccessiully attempts to
decode a threshold number of successive frames. In another
embodiment, the terminal 100 can be configured so that 1t
detects a difficult read condition by processing one or more
frames, e.g., to determine whether the terminal 1s 1n motion or
to determine whether a saturation condition is present.

One or more frames, typically related to a difficult read
condition, can be viewed one frame at a time to ascertain what
caused the difficult read condition. Another way to view the
frames according to the invention 1s to view them 1n rapid
succession. Viewing the images in rapid succession can give
an animated view of the attempt to read a bar code.

In one embodiment, a bar code reading terminal can be
constantly emptying a section of, or all of memory 105 con-
figured as a frame bufler and only save the bullfer or some
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portion thereof, when a diificult read condition 1s encoun-
tered. With a large enough memory bulfer to store a large
enough set of frames 302, the set of frames 302 can be used to
make a viewable video. By presenting a plurality of frames
301 at a suitable presentation rate, e.g., at 25 frames per
second, the frames can be viewed as frames ol a moving
picture or as a video. Such a video representation can be saved
as or later assembled 1nto a file in a format similar to a raw
video file such as a raw file format that can be obtained using,
a digital video recorder. The raw video file can then be con-
verted to one of many standard compressed video file formats
that are common 1n the video industry including but not
limited to, MJPEG format, MPEG-4 format, RealVideo for-
mat, and WMYV format. The advantage of presenting a video
of bar code frames related to a difficult read condition 1s that
such a video can be very convenient for others to view and
critique or analyze. When such a video 1s put into a standard
video file format, the video can be viewed without the need of
any special, dedicated, or proprietary soltware on virtually
any type of suitable computer platform.

While most embodiments of the invention discussed so far
have included the usetul application of analyzing a difficult
reading condition, another use for the invention 1s to record a
successiul bar code reading session. Such a recording can be
made by an experienced bar code reading terminal operator
and later played back for training purposes, so that new bar
code reading terminal operators can be trained 1n good bar
code reading techniques by viewing a bar code reading pro-
cess directly through the bar code reading terminal imager.
Such training sessions can also allow operator trainees to
view difficult reading condition episodes to learn how to
avold problems related to holding the bar code reading ter-
minal improperly (e.g., too close or at an 1ncorrect angle) or
related to undesirable movement of the bar code reading
terminal while imaging a bar code.

In another embodiment, a bar code reading terminal as
previously discussed can be configured to operate in an
archiving mode. FIG. 6 shows an exemplary flow chart of one
algorithm useful for implementing the inventive method
using such an archiving mode. For example, 1n response to
receipt of a trigger or trigger signal, a bar code reading ter-
minal can builer a set of frames and subject each frame to a
decode attempt. In an archive mode, the bar code reading
terminal can then transfer some or all of the frames subjected
to a decode attempt to another location for later viewing or
convert some or all of the frames subjected to a decode
attempt into a video file. The bar code reading terminal can
also be configured so as to allow a user to activate or deacti-
vate the archiving mode. Alternatively, or 1n addition to a
manual configuration feature, a bar code reading terminal can
also include a user interface. A bar code reading terminal
having a user interface can also be configured to accept a user
initiated control signal or a control signal from an external
computer to activate or deactivate the archiving mode. The
control signal can be received by a suitable wired or wireless
interface. As shown 1n FIG. 5, but not shown 1n FIG. 6, 1t 1s
also understood that any bar code data obtained from a bar
code found 1n one or more of the set of {frames, can be saved
in the bar code terminal, displayed on a bar code terminal
display, and/or transferred to a server via a wired or wireless
connection. Such a server can be located in the physical
vicinity of the bar code reading terminal or remotely located.

The terminal’s video capturing functionality can also be
usetul 1n a situation where it 1s not possible for the video data
consumer to be local to the data source at the time of the data
collection, e.g., aretail store stafl member can set up a display
and send a video recording to the manager for approval, or an
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on-site maintenance crew member can capture the video of a
faulty piece of equipment and send 1t to the engineering team,
etc. A bar code reading terminal can store a sequence of
images captured by the 2D 1mager, convert 1t to a compressed
video format, and transmit the resulting compressed video file
or video stream to a remote playback device via an ad-hoc
wireless network, and/or a LAN, and/or a WAN, directly or
via a content serving server.

FIG. 7 shows a network view of one embodiment of a bar
code reading terminal transmitting a compressed video file or
video stream to one or more playback devices, such as per-
sonal computers, via a content serving server. The operator of
the video transmission originating terminal 700a points the
imager lens towards the object to be video recorded, and starts
the video recording mode. The video information 1s captured
by the terminal and can be converted 1n real time 1nto one of
the standard or proprietary video formats, e.g., MIPEG,
MPEG-4, RealVideo, or WMV format.

The onginating terminal 700aq can also perform audio
recording (e.g., the operator’s voice) contemporancously
with the video recording, and the audio recording in the same
compressed file with the video recording, or in a separate
compressed audio file.

The resulting compressed video file or formatted video
stream can be uploaded by the originating terminal 700qa to a
server 710, and then can be downloaded by, or streamed to,
one or more playback devices 730a-730z, or can be streamed
by the oniginating terminal 700a to one or more playback
devices 730a-730z 1n real time. A playback device 730 can be,
¢.g., a personal computer, a personal communication device
such as a personal digital assistant (PDA), or a bar code
reading terminal equipped with an onboard display. The
originating terminal 700a can communicate with the server
710 directly, or via one of the wireless access points 705a-
705z, or using ad-hoc (mesh) connectivity with other bar code
reading terminals 7005-700z. The mesh inter-connectivity of
the terminals 700 can be implemented, e.g., based on
Dynamic Source Routing (DSR) protocol, which 1s a routing
protocol designed specifically for use 1n multi-hop wireless
ad hoc networks of mobile devices.

In one embodiment, the server 710 can act as a file server,
where the originating bar code reading terminal 700a can
upload the compressed video file upon receiving a user inter-
face command, e.g., a dedicated button or a menu 1tem selec-
tion, optionally preceded by 1nput or selection by the user of
the Domain Name System (DNS) name or IP address of the
server 710, and/or the name of the directory where the file
should be placed. The user interface can also provide the
means for the user to enter a textual description of the com-
pressed video file. The compressed video file can then be
accessed asynchronously by one or more the playback
devices 730a-730z, e.g., when the user of a playback device
730 starts an HI'ML browser and enters the IP address or
DNS name of the server 710, and then selects the file to be
viewed. The embodiment having a file server 1s useful when
the video information recorded does not need to be viewed by
the users of the playback devices 730a-730z contemporane-
ously with the events recorded.

In accordance with the embodiment having a file server, the
originating terminal 700a can capture the video information
and convert 1t 1nto one of the standard or proprietary video
formats, e.g., MIPEG, MPEG-4, RealVideo, or WMV {or-
mat. Then, the originating terminal 700a can upload the
resulting compressed video file to the server 710 via wireless
or wired (e.g. via a docking station) connectivity, using any
suitable file transter protocol, e.g., File Transfer Protocol
(FTP) or Hyper Text Transter Protocol (HTTP). Uponrecerv-
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ing the compressed video file, the server 710 can store the file
in its file system, and make 1t accessible to the playback
devices 730a-730z. The playback devices 730a-730z can
access the server 710 via network 720 which can be a LAN
(e.g., a retail store network), or a WAN (e.g., an enterprise
intranet, or the Internet).

The server 710 can make the compressed video file down-
loadable by the playback devices 730a-730z, ¢.g., via FTP
and/or HI'TP protocol, by running the appropriate server
soltware program (e.g., Apache HT'TP server from Apache
Software Foundation), and placing the video file 1n a direc-
tory accessible by the clients of the server software program
(c.g., FTP or HTTP clients). In the HITP server-based
embodiment, additional steps of creating or editing HTML
pages and/or server-side and/or client-side scripts can be
required, and one or more hypertext links to the video file,
optionally accompanied by a textual description of the video
file, can be placed into the HTML pages served by the server
710.

Each of the playback devices 730a-730z can run a software
client program (e.g., an FIP client, or an HTML browser)
which 1s capable of downloading the video file from the
server 710. Each of the playback devices 730a-730z can also
run a software component for video playback, compatible
with the format of the video files downloaded from the server
710, e.g., MPEG-4 player, RealMedia player, or Windows
Media player.

In accordance with one variant of the embodiment having,
a file server, each of the playback devices 730a-730z can
perform progressive download of the video file, by starting
the playback operation upon the downloading, or buiiering,
of a portion of the video file of a pre-determined size, but
betore the full completion of the file download operation.
Employing progressive download provides for better end user
experience by reducing the user wait time between the start of
the download operation and the start of playback operation,
and 1s capable of being implemented over a limited network
bandwidth insufficient for real-time video streaming.

In accordance with another variant of the embodiment
having a file server, the server 710 can act as a video stream-
ing server, so that a real-time video stream would be delivered
to the playback devices 730a-730z. Real-time video stream-
ing, while usually requiring more network bandwidth than
video download or progressive download, typically has
numerous advantages, including, e.g., further improving the
end user experience (e.g., by providing playback control
capabilities, such as pause, fast forward, rewind, and skip a
track), optimizing the network bandwidth usage since only
the parts of the video files which are actually watched by the
user of the playback device 730a-730z need to be transierred,
and allowing the video provider to monitor exactly which
video files and/or parts of video files were played by every
playback device 730a-730z. The server 710 can perform real-
time video streaming by running an appropriate server soit-
ware component, e.g., a Real Time Streaming Protocol
(RTSP) server.

RTSP 1s a protocol for use 1n streaming media systems
which allows a user of a playback device to 1ssue playback
control commands such as pause, fast forward, rewind, and
skip a track. An RTSP server can use Real Time Transport
Protocol (RTP) as the transport protocol for the delivery of the
video content. RTP typically operates over User Datagram
Protocol (UDP). UDP 1s better suited for real-time video
streaming than Transmission Control Protocol (TCP) which
1s the transport protocol used by HI'TP, since UDP does not
guarantee delivery of each packet of data, and thus does not
introduce delays caused by packet retransmissions.
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In a vaniant of the embodiment having a file server, the
server 710 can simultaneously transmit the compressed video
file to a plurality of playback devices 730 using, ¢.g., Internet
Protocol (IP) multicasting, to a multicast IP address specified
by the operator of the server 710 via an appropriate user
interface.

In another embodiment, bar code reading terminal 700a
can act as a playback device, to play back the video stream
received from the video stream originating device 740. The
embodiment having a terminal acting as a playback device
can be useful 1n a situation when the operator of terminal 700q
needs to access video information from a remote source, €.g.,
an engineering stall member showing the operator how to
handle a specific equipment problem. In a variant of the
embodiment having a terminal acting as a playback device, a
two-way video and audio (e.g., voice) communication can be
established between terminal 700a and remote device 740.
The embodiment providing two-way video and audio com-
munication can be usetul, e.g., where the operator of terminal
700a 1s located at a customer’s site, and a remotely located
supervisor needs to communicate to the customer.

FIG. 8 shows a network view of another embodiment
wherein a terminal operator can send the real-time video
stream captured by the terminal to one or more operators of
peer terminals. The embodiment depicted 1n FIG. 8 can be
useful, e.g., for a maintenance crew member working at a
limited accessibility position (e.g., a utility pole) who needs
to consult or coordinate his actions with one or more peer
maintenance crew members working 1n the physical proxim-
ity.

In accordance with the embodiment depicted in FIG. 8, a
maintenance crew member operating the terminal 700a can
invoke a user interface which presents a list of symbolic
strings describing the currently active peer terminals. A sym-
bolic string describing a terminal can be, e.g., the name of the
person operating it, or the operator’s business function, e.g.,
“maintenance crew supervisor.” In one embodiment, a sym-
bolic string describing a terminal 700 can be entered manu-
ally by the terminal operator via a user interface. In another
embodiment, a centralized database can be queried by the
terminal displaying a list of peer terminals, 1n order to extract,
for every peer terminal, the operator’s name, and/or job ftitle,
and/or other textual information. In one embodiment, the
centralized database can correlate, for every terminal 700, the
terminal’s unique identifier (e.g., the serial number of the
terminal, or the Media Access Control (MAC) address of the
terminal’s network interface), with a database table linking
operators’ names and terminal IDs, and with another database
table linking operators’ names and their job ftitles, etc.

In one embodiment, a symbolic string describing a peer
terminal can include the quality of the wireless link between
the data originating terminal 700a and the peer terminal,
measured, e.g., as the radio signal strength. In many situa-
tions, the wireless link quality 1s correlated to the physical
distance between two peer terminals, and thus can be used by
the operator of the data originating terminal 7004 for select-
ing peer terminals physically nearest to the terminal 700aq.
Correlating physical distance between peer terminals and the
wireless link quality can be advantageous, e.g., when the
operator of the data originating terminal 700a who wishes to
obtain help 1 diagnosing/repairing a faulty piece of equip-
ment, selects one or more peer terminals physically nearest to
the data orniginating terminal, transmits the video stream
showing the symptoms of the failure, and then asks one or
more ol the operators of peer terminals who 1s able and
willing to help 1n the diagnostics or repair, to come to the
location 1n question.
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In one embodiment, the operator of the originating termi-
nal 700a can use the user interface to select one or more
terminals to send the video stream to, and to start the video
recording and video streaming mode. Upon receiving the user
interface selections of the peer terminals to send the video
stream to, the originating terminal 7004 can send a message to
the peer terminals selected by the operator containing at least
one or more of the transmission parameters to be used for the
video streaming.

The transmission parameters can include the multicast IP
address to be used for the video streaming or the IP address of
the originating terminal.

Beside the transmission parameters, the message can
optionally include a text message to the operator of a peer
terminal. Upon receiving the message, peer terminal 7005 can
attract the operator’s attention (e.g., by emitting an audible
signal) and start recerving the transmission, (e.g., by subscrib-
ing to the multicast at the specified multicast IP address, or by
sending RTSP commands to establish an RTSP session with
the originating terminal i1dentified by its IP address) while
simultaneously rendering the video stream on the onboard
display.

Both operators of originating and receiving terminals can
have a user interface option to exit the transmitting and
receiving mode, correspondingly.

In one variant of the embodiment depicted 1in FIG. 8, the
data originating bar code reading terminal 700a can commu-
nicate with peer bar code reading terminals outside of its
immediate wireless communication range, €.g., by using ad-
hoc (mesh) connectivity with other bar code reading termi-
nals 70056-700z, which can be implemented, e.g., based on
DSR protocol.

FIG. 9 shows a network view of another embodiment,
wherein the content serving software component (e.g., FTP
server, HI'TP server, or RT'SP server) can be executed by the
originating bar code reading terminal 700qa, rather than by the
server 710. The operator of the originating bar code reading
terminal 700a can enter the name of the compressed video file
and optional textual description of the file, and then start the
recording. The compressed video file can be accessed by one
or more the playback devices 730a-730z, e.g., when the user
of a playback device 730 starts an HTML browser and enters
the IP address or DNS name of the server 710, and then selects
the file to be viewed. A variant of the embodiment depicted in
FIG. 9 employing real-time streaming delivery of the com-
pressed video file (e.g., using RTSP protocol) can be usetul
when the video mformation recorded needs to be viewed by
the users of the playback devices 730a-730z contemporane-
ously with the events recorded.

In accordance with the embodiment shown in FIG. 9,
server 710 can act as a router forwarding the data packets
between the originating terminal 700a and the playback
devices 730a-730z. A skilled artisan would appreciate the fact
that other routers (not shown in FIG. 9) can be needed to route
data packets between the originating terminal 700 and the
playback devices 730a-730z. The server 710 can also run a
Dynamic Host Configuration Protocol (DHCP) server soft-
ware component which dynamically assigns IP addresses to
the bar code reading terminals 700a-700z. The server 710 can
also run a Network Address Translation (NAT) software com-
ponent which provides the IP connectivity from playback
devices 730a-730z to the onginating terminals 700a-700z
where the latter have non-routable IP addresses, e.g., from
192.168 x.y range. An example of network address transla-
tion performed by NAT software component 1s shown 1n the
Network Address Translation Table 718. A user of the play-
back device 730a whishing to send a file transfer request to
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the terminal 700a can enter 1n the URL mput line of the
browser the name of the file to be retrieved preceded by the IP
address of the external network interface of the server 710 or
by a DNS name corresponding to that IP address, 1.e.,
72.3.158.40, and port 8081. The NAT software component
running on the server 710 can intercept the data packet, look
up the requested port number in the Network Address Trans-
lation Table 718, substitute the destination IP address and
destination port found 1n the table for the original IP address/
port patr, and forward the data packet to the destination IP
address.

In a variant of the embodiment depicted i FIG. 9, the
originating terminal 700 can simultaneously transmit the
compressed video file to a plurality of playback devices 730
using, €.g., Internet Protocol (IP) multicasting, upon receiv-
ing a user iterface command, e.g., a dedicated button or a
menu 1item selection, preceded by input or selection by the
user of the multicast IP address to be used. The user interface
can also provide the means for the user to enter a textual
description of the compressed video file.

FIG. 10 shows an example of the graphical user interface
allowing an operator of a bar code reading terminal, 1n accor-
dance with the embodiment shown 1n FIG. 7, to specily the
file server and compressed video file or video stream param-
cters, and 1mnitiate the file upload operation. Input field 1010
allows the operator to specity the DNS name or the IP address
of the file server 710 of FIG. 9. Input field 1020 accepts the
operator’s 1mput of the directory name to which the com-
pressed video file should be uploaded. Input field 1030 allows
the operator to specity the compressed video file name. Input
ficld 1040 allows the operator to enter a textual description of
the compressed video file. Upon entering the information into
the above mput fields, the operator can imtiate the file upload
to the server by clicking OK button 1050, or cancel the opera-
tion by clicking Cancel button 1060.

FIG. 11 shows an example of the graphical user interface
allowing an operator of a bar code reading terminal, 1n accor-
dance with the embodiment shown 1n FIG. 9, to specily the
compressed video file or video stream parameters and a mul-
ticast IP address, and imitiate the multicasting. Input field
1110 allows the operator to specily the multicast IP address to
transmit the compressed video file or video stream to. Input
field 1120 accepts the operator’s iput of the name of the
compressed video file or video stream. Input field 1130
allows the operator to enter a textual description of the com-
pressed video file. Upon entering the information into the
above mput fields, the operator can mnitiate the multicast by
clicking OK button 1140, or cancel the operation by clicking
Cancel button 1150.

FIG. 12 shows an example of the graphical user interface
allowing an operator of a bar code reading terminal, 1n accor-
dance with the embodiment shown in FIG. 8, to select from a
list of symbolic strings describing active peer terminals, one
or more terminals to send the video stream to. In the data input
arca 1210, the operator 1s presented with a table containing
symbolic strings describing active peer terminals, link qual-
ity, and a check box the operator needs to check 1n order to
include the corresponding peer terminal into the list of termi-
nals where the video transmission will be sent. Input field
1220 accepts the operator’s input of an optional text message
to be sent to the operators of the peer terminals selected 1n the
input area 1210. Upon entering the information into the above
input fields, the operator can start the video recording and
video streaming mode by clicking OK button 1230, or cancel
the operation by clicking Cancel button 1240.

FIG. 13 shows an example of the graphical user interface
allowing an operator of a playback device 730 of FIG. 9 to
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remotely control the video capturing and video streaming
operations of a bar code reading terminal 700 of FI1G. 9. The
video stream originating terminal 700 of FIG. 9 can run an
HTTP server software component, and playback device 730
of FIG. 9 canrun an HI'ML browser, so that the graphical user
interface can be implemented, e.g., as one or more HTML
pages with data input fields and other controls.

Playback device 730 of FIG. 9 can be, ¢.g., a personal
computer, a personal communication device such as a per-
sonal digital assistant (PDA), or a bar code reading terminal
equipped with an onboard display.

Playback device 730 of FIG. 9 can access the video stream
originating terminal 700 over a wireless link orovera LAN or
a WAN. Data packets can be sent by the video stream origi-
nating terminal 700 of FIG. 9 directly to the playback device
730 of FI1G. 9. Alternatively, server 710 of FIG. 9 can act as a
router forwarding data packets between the originating ter-
minal 700 of FIG. 9 and the playback device 730 of FIG. 9. A
skilled artisan would appreciate the fact that other routers (not
shown 1n FIG. 9) can be needed to route data packets between
the originating terminal 700 of F1G. 9 and the playback device
730 of FIG. 9.

In accordance with the remote control embodiment, an
operator of playback device 730 can start an HI' ML browser
and enter the IP address or DNS name of the video stream
originating terminal 700. Upon receiving an HT'TP request
from a playback device 730, the HI'TP server software com-
ponent running on the video stream originating terminal 700
can serve an HIML page shown in FIG. 13.

Radio button 1310 allows the user to switch on or oif the
camera of the video stream originating terminal 700. Switch-
ing the camera on can also start the real-time transmission of
the video stream being recorded by the video stream origi-
nating terminal 700 to the playback device 730.

Slide bars 1330, 1340, and 1350 allow the user to adjust the
values brightness, saturation and hue, respectively.

Radio button 1320 allows the user to select the frame rate.

A skilled artisan would appreciate the fact that the graphi-
cal user interface can include controls for adjusting other
parameters related to the operation of the video stream origi-
nating terminal 700.

The graphical user interface can also allow the operator of
a playback device 730 to select a previously recorded file
from the list of files 1360, and 1nitiate the playback by click-
ing the Play button 1370.

It should also be noted that some embodiments of a bar
code reading terminal as previously discussed can be devoid
of a keyboard and display. Such embodiments devoid of a
keyboard and display can generally accomplish the various
inventive functions, including transferring frames subject to
decode attempts or videos generated from frames subject to
decode attempts by working with one or more local or remote
server systems.

While the present invention has been described 1n applica-
tion to bar code reading terminals, 1t will be understood by
one skilled in the art that aspects of the present invention can
be used 1n other data collection systems and apparatuses, in
particular, 1maging systems and apparatuses, including but
not limited to document readers.

A small sample of systems methods and apparatus that are
described herein 1s as follows:

Al. A bar code reading terminal comprising:

a two-dimensional 1image sensor;

a lens assembly focusing an 1image onto said two-dimen-
sional 1mage sensor;

wherein said bar code reading terminal 1n response to
receiving a trigger signal captures a set of frames, butlers said
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set of frames 1nto a buller memory, reads each frame one at a
time from said buffer memory and subjects each of said set of
frames to a decode attempt; and

wherein said bar code reading terminal in response to a
difficult read condition being detected transfers at least a
subset of frames of said set of frames that have been subject to
a decode attempt to another location for later viewing.

A2. The bar code reading terminal of claim A1, wherein said
at least a subset of frames 1s transierred to a second
memory within said bar code reading terminal.

A3. The bar code reading terminal of claim A1, wherein said
at least a subset of frames 1s transferred to a server.

A4. The bar code reading terminal of claim Al, wherein said
bar code reading terminal converts said at least a subset of
frames to a raw video {ile.

A5. The bar code reading terminal of claim A4, wherein said
bar code reading terminal further encodes said raw video
file mto a compressed video file format.

A6. The bar code reading terminal of claim A5, wherein said
compressed video file format 1s one of MIPEG format,
MPEG-4 format, RealVideo format, WMV format.

A’l. The bar code reading terminal of claim A3, wherein said
server converts said at least a subset of frames to a raw
video file and transfers said raw video file to said server.

AR. The bar code reading terminal of claim A7, wherein said
server further encodes said raw video file into a com-
pressed video file format.

A9. The bar code reading terminal of claim A8, wherein said
compressed video file format 1s one of MJPEG format,
MPEG-4 format, RealVideo format, WMV format.

B1. A system for recording difficult read conditions compris-
ing:

a computer network;

a server having a memory, said server connected to said
network, said server serving as a central database of difficult
read conditions; and

at least one bar code reading terminal, said bar code read-
ing terminal connected to said network and said bar code
reading terminal including a 2D 1image sensor and said bar
code reading terminal configured to locate and decode a bar
code symbol 1n 1images acquired from said 2D 1image sensor
and to detect a difficult read condition, wherein on detection
of said difficult read condition said bar code reading terminal
transters 2D 1mage data that was subject to decoding to said
SErver.

B2. The system of claim B1, wherein said 2D image data
comprises a plurality of frames of 2D 1mage data.

B3. The system of claim B2, wherein said plurality of frames
of 2D image data are transierred as a raw video file.

B4. The system of claim B3, wherein said plurality of frames
of 2D image data are transferred as an encoded video file 1n
a compressed file format.

B5. The system of claim B2, wherein said plurality of frames
of 2D 1mage data 1s converted into a raw video file by said
SEIVer.

B6. The system of claim B3, wherein said plurality of frames
of 2D 1mage data 1s encoded 1nto a compressed video file
format by said server.

C1. A method to train bar code reading terminal operators
comprising the steps of:
providing a bar code reading terminal;
providing a bar code to be read by said bar code reading

terminal;

imaging said bar code using said bar code reading terminal;

storing a plurality of said images 1nto a builer memory;

recalling each of said images one at a time from said butifer
memory;

[l
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attempting to decode each image to extract a bar code data;

determining 1f said attempt to extract said bar code data
was successiul;

transferring at least a subset of said plurality of said images
subjected to decoding for later viewing, 11 the step of attempt-
ing to decode was unsuccessiul; and

viewing said plurality of images to evaluate an 1maging
technique employed by an operator of said bar code reading,
terminal.

C2. The method of claim C1, wherein the step of transferring
at least a subset of said plurality of said images comprises
the step of transierring at least a subset of said plurality of
said images subjected to decoding 1n a raw video format for
later viewing, 1f the bar code decoding attempt was unsuc-
cessiul.

C3. The method of claim C2, wherein the step of transferring
at least a subset of said plurality of said images comprises
the step of transierring at least a subset of said plurality of
said 1mages subjected to decoding 1n an encoded video
format for later viewing, 11 the bar code decoding attempt
was unsuccessiul.

C4. The method of claim C1, wherein the step of transferring
at least a subset of said plurality of said images comprises
the step of transierring at least a subset of said plurality of
said 1mages subjected to decoding for later viewing, 11 the
bar code decoding attempt was successtul for later recall
and viewing to demonstrate a good 1imaging technique.

D1. A bar code reading terminal comprising;:

a two-dimensional image sensor and an 1maging assembly,

wherein said terminal 1s configured 1n response to receipt
of a trigger signal to builer a set of frames and subject each
frame of said set of frames to a decode attempt; and

wherein said terminal 1s configured to operate 1 an
archiving mode of operation in which said terminal at least
one of transiers to another location for later viewing or con-

verts 1nto a video file format said set of frames subjected to a

decode attempt.

D2. The bar code reading terminal of claim D1, wherein said
terminal 1s configured so that a user can perform at least
one action of the group consisting of: activating said
archiving mode and deactivating said archiving mode.

D3. The bar code reading terminal of claim D1, wherein said
terminal includes a user interface, and wherein said termi-
nal 1s configured so that a user can 1nitiate a control signal
to activate said archiving mode utilizing said user interface.

D4. The bar code reading terminal of claim D1, wherein said
terminal 1s configured so that said terminal can receive a
control signal to activate said archiving mode from an
external computer.

D35. The bar code reading terminal of claim D1, wherein said
terminal 1s devoid of a keyboard and display.

E1. A bar code reading terminal operating 1n a system includ-
ing an external server and a plurality of peer terminals, the
bar code reading terminal comprising:

a two-dimensional 1mage sensor;

a lens assembly focusing an image onto said two-dimen-
sional 1mage sensor;

a hand held housing incorporating said 1mage sensor and
said lens assembly;

at least one wireless communication interface;

a memory device;

wherein said external server has at least one network inter-
face capable of establishing communications with said bar
code reading terminal and at least one network interface
capable of establishing commumnications with playback
devices connected to at least one of local area network, wide
area network;
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wherein said bar code reading terminal 1s configured, 1n
response to a first user interface command, to start storing in
said memory the captured video frames;

wherein said bar code reading terminal 1s further config-
ured, 1n response to a second user mterface command, to stop
storing the captured video frames; and

wherein said bar code reading terminal 1s further config-
ured to transform one or more of said captured video frames
into a compressed video file format.

E2. The bar code reading terminal of claim E1, wherein said
compressed video file format 1s one of MIPEG format,
MPEG-4 format, RealVideo format, WMV format.

E3. The bar code reading terminal of claim E1, wherein said
bar code reading terminal 1s further configured to perform
audio recording contemporaneously with capturing said
one or more video frames, and store said recorded audio 1n
one of said compressed video file, a separate compressed
audio file.

E4. The bar code reading terminal of claim E1, wherein said
bar code reading terminal 1s further configured to transmat
at least a first portion of said compressed video file to said
external server via said wireless communication interface;
wherein said external server 1s configured to run at least

one of FTP server software program, HI'TP server software

program, RTSP server software program; and

wherein said external server 1s further configured to trans-
mit at least a second portion of said compressed video file
responsive to file transter requests incoming from said play-
back devices connected to one of said local area network, said
wide area network.

E3. The bar code reading terminal of claim E4, wherein said
bar code reading terminal 1s further configured to, upon
ascertaining that said terminal does not have direct connec-
tivity to said external server, switch into the mesh connec-
tivity mode and transmit said at least a portion of said
compressed video file to one or more said peer terminals
via said wireless communication interface:; and
wherein said bar code reading terminal 1s further config-

ured to recerve at least a portion of a video compressed file
from a first peer terminal via said wireless communication
interface and forward said at least a portion of a video com-
pressed file to said external server or to a second peer terminal
via said wireless communication interface.

E6. The bar code reading terminal of claim ES, wherein said
mesh connectivity mode 1s 1mplemented based on
Dynamic Source Routing (DSR) protocol.

E7. The bar code reading terminal of claim E1, wherein said
bar code reading terminal 1s further configured to run at
least one of FIP server soitware program, HI'TP server
software program, RTSP server software program; and
wherein said external server 1s configured to route network

data packets between said bar code reading terminal and

playback devices connected to one of said local area network,
said wide area network.

E8. The bar code reading terminal of claim 31, wherein said
bar code reading terminal 1s further configured to transmat
at least a portion of said compressed video file responsive
to file transfer requests imcoming from said playback
devices connected to one of said local area network, said
wide area network.

E9. The bar code reading terminal of claim 31, wherein said
bar code reading terminal 1s further configured to transmut
to an Internet Protocol (IP) multicast address at least a
portion of said compressed video file responsive to a user
interface action.

E10. The bar code reading terminal of claim E8, wherein said
bar code reading terminal 1s further configured to perform
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said transforming one or more of said captured video

frames 1nto a compressed video file format 1n real time

synchronously with the capturing said frames; and

wherein said bar code reading terminal 1s further config-
ured to perform said transmission of at least a portion of said
compressed video file in real time synchronously with the
capturing of said frames.

E11. The bar code reading terminal of claim E9, wherein said
bar code reading terminal 1s further configured to perform
said transforming one or more of said captured video
frames 1nto a compressed video file format in real time
synchronously with the capturing said frames; and
wherein said bar code reading terminal 1s further config-

ured to perform said transmission of at least a portion of said

compressed video file 1n real time synchronously with the
capturing of said frames.

F1. A bar code reading terminal operating in a system includ-
ing a plurality of peer terminals, the bar code reading
terminal comprising:

a two-dimensional 1mage sensor;

a lens assembly focusing an 1image onto said two-dimen-
sional 1mage sensor;

a hand held housing incorporating said image sensor and
said lens assembly;

at least one wireless communication interface:

a memory device;

wherein said bar code reading terminal 1s configured, 1n
response to a first user interface command, to output via said
user mterface one or more symbolic strings describing said
peer terminals;

wherein said bar code reading terminal 1s further config-
ured, 1n response to a user selection of at least one of said
symbolic strings describing said peer terminals, to start cap-
turing video frames, transiforming one or more of said cap-
tured video frames 1nto a compressed video file format, and
transmitting at least a portion of said compressed video file in
real time synchronously with capturing said frames; and

wherein said bar code reading terminal 1s further config-
ured, 1 response to a second user mterface command, to stop
said video capturing, transforming and transmitting opera-
tions.

F2. The bar code reading terminal of claim F1 wherein said
symbolic string describing said peer terminal includes at
least one of name of the operator of said peer terminal,
business function of the operator of said terminal.

F3. The bar code reading terminal of claim F1 wherein said
symbolic string describing said peer terminal includes the
quality of wireless link between said bar code reading
terminal and said peer terminal, said quality of wireless
link being used by the operator of said bar code reading
terminal as an estimate of the physical distance to said peer
terminal.

F4. The bar code reading terminal of claim F2, wherein said
bar code reading terminal 1s further configured to immedi-
ately before starting said capturing video frames, send
message to said peer terminals selected via said user inter-
face, wherein the message contains one or more transmis-
sion parameters to be used for video transmission.

F5. The bar code reading terminal of claim F4, wherein said
bar code reading terminal further comprises an onboard
display; and
wherein said bar code reading terminal 1s further config-

ured to upon receiving a message from an external video

stream source, said message containing one or more trans-
mission parameters to be used for video streaming, signal to
the operator to attract the operator’s attention, start recerving,
said transmaission and start rendering on said onboard display
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the video stream received through said transmission synchro-

nously with said external video stream source capturing said

frames.

F6. The bar code reading terminal of claim F5, wherein said
external video stream source being a peer bar code reading
terminal.

F7. The bar code reading terminal of claim F3, wherein said
external video stream source being a remote video stream-
ing device.

F8. The bar code reading terminal of claim F3, wherein said
bar code reading terminal 1s further configured to recerve
and playback audio recording synchronously with recerv-
ing and playing back said video stream transmission.

F9. The bar code reading terminal of claim F5, wherein said
bar code reading terminal 1s further configured responsive
to a user intertace command, start video recording and
transmission to said external video stream source thus
establishing two way video-communication with said
external video stream source.

F10. The bar code reading terminal of claim F8, wherein said
bar code reading terminal 1s further configured responsive
to a user interface command, start video and audio record-
ing and transmission to said external video stream source,
thus establishing two way video- and audio-communica-
tion with said external video stream source.

F11. The bar code reading terminal of claim F35, wherein said
message contains at least a multicast IP address to be used
for said transmission; and
wherein said peer terminal 1s further configured to recerve

said transmission by subscribing to said multicast IP address.

F12. The bar code reading terminal of claim F5, wherein said
message contains at least the IP address of said terminal;
and
wherein said peer terminal 1s further configured to recerve

said transmission by establishing an RTSP session with said

terminal identified by said IP address.

G1. A video data collection system comprising:

a plurality of bar code reading terminals, each having at
least a two-dimensional image sensor, a lens assembly focus-
ing an 1image onto said two-dimensional image sensor, a hand
held housing incorporating said image sensor and said lens
assembly, at least one wireless communication interface, and
a memory device;

an external server disposed remotely from said bar code
reading terminal having at least one network interface
capable of establishing communications with said plurality of
bar code reading terminals, and at least one network interface
capable of establishing communications with playback
devices connected to at least one of local area network, wide
area network;

wherein said bar code reading terminal 1s configured, 1n
response to a first user interface command, to start storing in
said memory captured video frames;

wherein said bar code reading terminal 1s further config-
ured, 1 response to a second user interface command, to stop
storing said captured video frames; and

wherein said bar code reading terminal 1s further config-
ured to transform one or more of said captured video frames
into a compressed video file format.

(G2. The video data collection system of claim G1, wherein
said bar code reading terminal 1s further configured to
transmit at least a first portion of said compressed video file
to said external server via said wireless communication
interface; and
wherein said external server 1s configured to run at least

one of FTP server software program, HI'TP server software

program, RTSP server software program.
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(3. The video data collection system of claim G2, wherein
said external server 1s further configured to transmuit at least
a second portion of said compressed video file responsive
to file transfer requests incoming from said playback
devices connected to one of said local area network, said
wide area network.

(G4. The video data collection system of claim G2, wherein
said external server 1s further configured to transmit to an
Internet Protocol (IP) multicast address at least a second
portion of said compressed video file responsive to a user
interface action.

(5. The video data collection system of claam G1, wherein
said external server 1s configured to route network data
packets between said bar code reading terminal and play-
back devices connected to one of said local area network,
said wide area network.

(G6. The video data collection system of claim G5, wherein
saild bar code reading terminal i1s further configured to
transmit at least a portion of said compressed video file to
responsive to file transier requests incoming from said
playback devices connected to one of said local area net-
work, said wide area network.

(G7. The video data collection system of claam G6, wherein
said bar code reading terminal i1s further configured to
transmit to an Internet Protocol (IP) multicast address at
least a portion of said compressed video file responsive to
a user interface action.

G8. The video data collection system of claim G6, wherein
said bar code reading terminal i1s further configured to
perform said transforming one or more of said captured
video frames into a compressed video file format 1n real
time synchronously with the capturing said frames; and
wherein said bar code reading terminal 1s further config-

ured to perform said transmission of at least a portion of said

compressed video file in real time synchronously with the
capturing of said frames.

(9. The video data collection system of claim 7, wherein
said bar code reading terminal i1s further configured to
perform said transforming one or more of said captured
video frames into a compressed video file format 1n real
time synchronously with the capturing said frames; and
wherein said bar code reading terminal 1s further config-

ured to perform said transmission of at least a portion of said

compressed video file in real time synchronously with the

capturing of said frames.

H1. A video data collection system comprising:

a plurality of bar code reading terminals, each having at
least a two-dimensional 1image sensor, a lens assembly focus-
ing an image onto said two-dimensional image sensor, a hand
held housing incorporating said image sensor and said lens
assembly, at least one wireless commumnication interface, and
a memory device;

wherein said bar code reading terminal 1s configured, 1n
response to a first user interface command to output via said
user mterface one or more symbolic strings describing said
peer terminals;

wherein said bar code reading terminal 1s further config-
ured 1n response to a user selection of at least one of said
symbolic strings describing said peer terminals, to

(1) send message to said peer terminals selected via said
user 1nterface, wherein the message contains at least one or
more of the transmission parameters to be used for the video
streaming;

(11) start capturing video frames, transforming one or more
of said captured video frames into a compressed video file
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format, and transmitting at least a portion of said compressed

video file 1n real time synchronously with capturing said

frames:

wherein said bar code reading terminal 1s further config-
ured, i response to a second user interface command, to stop
said video capturing, transforming and transmitting opera-
tions; and

wherein said bar code reading terminal 1s further config-
ured to upon recerving said message from a peer terminal
signal to the operator to attract the operator’s attention, start
receiving said transmission, and start rendering the video
stream received through said transmission on said onboard
display 1n real time synchronously with said peer terminal
capturing said frames.

H2. The video data collection system of claam H1, wherein
said message contains at least a multicast IP address to be
used for said transmission; and
wherein said peer terminal 1s further configured to receive

said transmission by subscribing to said multicast IP address.

H3. The video data collection system of claam H1, wherein
said message contains at least the IP address of said termi-
nal; and
wherein said peer terminal 1s further configured to recerve

said transmission by establishing an RTSP session with said

terminal 1dentified by said IP address.

I1. A bar code reading terminal operating 1n a system 1nclud-
ing an external server, the bar code reading terminal com-
prising:

a two-dimensional 1mage sensor;

a lens assembly focusing an 1mage onto said two-dimen-
sional 1mage sensor;

a hand held housing incorporating said image sensor and
said lens assembly;

at least one wireless communication interface;

a memory device;

wherein said bar code reading terminal further has a user
interface enabling the operator of said terminal to specily the
parameters of a compressed video file to be uploaded to said
external server, the user interface having at least one of the
following:

a data mnput area enabling said operator to specily one of IP
address, DNS name of said external server;

a data input area enabling said operator to specily the name
of the directory within the file system of said external server
where said compressed video file should be uploaded,;

a data input area enabling said operator to specity the name
under which said compressed video file should be stored
within said directory;

a data mput area enabling said operator to specily a textual
description of said compressed video {ile;

a button enabling said operator to initiate a file upload
operation;

a button enabling said operator to exit said user interface
without mitiating a file upload operation.

J1. A bar code reading terminal operating 1n a system 1nclud-
ing an external server and a plurality of peer terminals, the
bar code reading terminal comprising:

a two-dimensional 1mage sensor;

a lens assembly focusing an 1mage onto said two-dimen-
sional 1mage sensor;

a hand held housing incorporating said image sensor and
said lens assembly;

at least one wireless communication interface;

a memory device;

wherein said bar code reading terminal further has a user
interface enabling the operator of said terminal to specily the
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multicast parameters for a compressed video file, the user

interface having at least one of the following:

a data input area enabling said operator to specily a multi-
cast IP address for transmitting said compressed video file;

a data input area enabling said operator to specily the name
of said compressed video file;

a data input area enabling said operator to specily a textual
description of said compressed video file;

a button enabling said operator to iitiate multicast;

a button enabling said operator to exit said user interface
without initiating multicast.

K1. A bar code reading terminal operating in a system 1nclud-
ing a plurality of peer terminals, the bar code reading
terminal comprising:

a two-dimensional 1mage sensor;

a lens assembly focusing an 1image onto said two-dimen-
sional 1mage sensor;

a hand held housing incorporating said image sensor and
said lens assembly;

at least one wireless communication interface:

a memory device;

wherein said bar code reading terminal further has a user
interface enabling the operator of said terminal to select from

a list of symbolic strings describing said peer terminals, one
or more terminals to send the video stream to, the user inter-
face having at least one of the following;:

a data input area enabling said operator to select one or
more of said peer terminals for transmitting a compressed
video file;

a button enabling said operator to initiate video recording
and transmission;

a button enabling said operator to exit said user interface
without initiating video recording and transmission.

K2. The bar code reading terminal of claim K1 wherein said
user interface further has a data input area enabling said
operator to mnput a textual message to be sent to the opera-
tors of said one or more selected peer terminals.

L.1. A bar code reading terminal comprising:

a two-dimensional 1mage sensor;

a lens assembly focusing an 1image onto said two-dimen-
sional 1mage sensor;

a hand held housing incorporating said 1mage sensor and
said lens assembly;

at least one wireless communication interface;

a memory device;

wherein said bar code reading terminal 1s capable of cap-
turing video frames, transiforming one or more of said cap-
tured video frames 1nto a compressed video file format, and
transmitting at least a portion of said compressed video file in
real time synchronously with capturing said frames;

wherein said bar code reading terminal 1s configured to run
an HTTP server software program; and

wherein said HT'TP server software program 1s configured
responsive to recerving an HIT'TP request from an external
playback device to serve an HTML page implementing a
graphical user interface, said graphical user interface allow-
ing an operator of said external playback device to remotely
control said video capturing and video transmission by said
bar code reading terminal.

L.2. The bar code reading terminal of claim L1 wherein said
graphical user interface has a data input area enabling said
operator to switch on and oif said video capturing and
video transmission by said bar code reading terminal.

L.3. The bar code reading terminal of claim L1 wherein said
graphical user interface has a data input area enabling said
operator to select said video capturing frame rate.
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[.4. The bar code reading terminal of claim L1 wherein said
graphical user interface has a data input area enabling said
operator to adjust one of more values of parameters con-
trolling said video capturing and said transforming one or
more ol said captured video frames into a compressed
video file format, said parameters including brightness,
saturation, and hue.

L.3. The bar code reading terminal of claim L1 wherein said
graphical user interface has a data input area enabling said
operator to select a compressed video file from a list of
compressed video files previously recorded by said bar
code reading terminal; and
wherein said bar code reading terminal, responsively to a

user interface action, starts transmitting said compressed

video file to said playback device.

While the present invention has been particularly shown
and described with reference to certain exemplary embodi-
ments, 1t will be understood by one skilled 1n the art that
various changes 1n detaill may be affected therein without
departing from the spirit and scope of the invention as defined
by claims that can be supported by the written description and
drawings. Further, where exemplary embodiments are
described with reference to a certain number of elements 1t
will be understood that the exemplary embodiments can be
practiced utilizing less than the certain number of elements.

We claim:

1. A method to train bar code reading terminal operators
comprising the steps of:

providing a bar code reading terminal;

providing a bar code to be read by said bar code reading
terminal;

imaging said bar code using said bar code reading terminal;

storing a plurality of images 1nto a bufier memory;

recalling each 1mage of said plurality of 1mages one at a
time from said buffer memory;

attempting to decode said each 1mage of said plurality of
images to extract bar code data;

determining 1f said attempt to decode said bar code data
was successful;

11 said attempt to decode said bar code data was unsuccess-
ful, transferring at least a subset of said plurality of
images subjected to decoding for later viewing, wherein
an attempt to decode 1s determined to be unsuccessiul 1f
a decoding fails for N successive frames, wherein N>1,
and wherein the N successive frames include a most
recent frame of the N successive frames, and

subjecting the at least a subset of said plurality of images to
video viewing to evaluate an 1maging technique
employed by an operator of said bar code reading termi-
nal, wherein the at least a subset of the plurality of
images includes a frame taken before the most recent
frame of the N successive frames.

2. The method of claim 1, wherein the step of transierring
at least a subset of said plurality of images comprises the step
of transferring at least a subset of said plurality of 1mages
subjected to decoding 1n a raw video format for later viewing,
if the bar code decoding attempt was unsuccessiul.

3. The method of claim 2, wherein the step of transferring
at least a subset of said plurality of images comprises the step
of transierring at least a subset of said plurality of images
subjected to decoding 1n an encoded video format for later
viewing, i the bar code decoding attempt was unsuccessiul.

4. The method of claim 1, wherein the step of transierring
at least a subset of said plurality of images comprises the step
of transferring at least a subset of said plurality of images
subjected to decoding for later viewing, 11 the bar code decod-
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ing attempt was successiul for later recall and viewing to
demonstrate a good 1imaging technique.

5. The method of claim 1, wherein said method includes
actuating a manual trigger, wherein said imaging said bar
code 1s responsive to said actuating said manual trigger.

6. The method of claim 5, wherein said method 1ncludes
subjecting an initial frame acquired responsively to said
manual trigger being actuated to an attempt to decode.

7. A bar code reading terminal comprising:

a two-dimensional 1mage sensor;

a lens assembly focusing an 1image onto said two-dimen-

sional 1mage sensor;

wherein said bar code reading terminal in response to

receiving a trigger signal captures a set of frames, buil-
ers said set of frames 1nto a buifer memory, reads each
frame of said set of frames one at a time from said buifer

memory and subjects said each frame of said set of

frames to a decode attempt; and
wherein said bar code reading terminal 1n response to a
difficult read condition being detected transiers at least a
subset of frames of said set of frames that have been
subject to a decode attempt to another location for later
viewing, wherein a determination that a difficult read
condition 1s present 1s based on a processing ol N suc-
cessive frames, wherein N>>1, and wherein the N succes-
sive frames include a most recent frame, and wherein the
at least a subset of frames includes a frame taken before
the most recent frame.
8. The bar code reading terminal of claim 7, wherein said at
least a subset of frames 1s transferred to a second memory
within said bar code reading terminal.
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9. The bar code reading terminal of claim 7, wherein said at
least a subset of frames 1s transferred to a server.

10. The bar code reading terminal of claim 7, wherein said
bar code reading terminal converts said at least a subset of
frames to a raw video file.

11. The bar code reading terminal of claim 10, wherein said
bar code reading terminal further encodes said raw video file
into a compressed video file format.

12. The bar code reading terminal of claim 11, wherein said

compressed video file format 1s one of MIPEG format,
MPEG-4 format, RealVideo format, WMV format.

13. The bar code reading terminal of claim 7, wherein said
server 1s a server adapted to convert said at least a subset of
frames to a raw video {ile.

14. The bar code reading terminal of claim 13, wherein said
server Turther encodes said raw video file into a compressed
video file format.

15. The bar code reading terminal of claim 14, wherein said

compressed video file format 1s one of MIPEG format,
MPEG-4 format, RealVideo format, WMV {format.

16. The bar code reading terminal of claim 7, wherein said
bar code reading terminal subjects an 1nitial frame acquired

responsively to said recerving a trigger signal to an attempt to
decode.

17. The bar code reading terminal of claim 7, wherein said
bar code reading terminal includes a manual trigger for acti-
vating the trigger signal.
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. : 8,496,177 B2 Page 1 of 1
APPLICATION NO. : 11/823838

DATED : July 30, 2013

INVENTOR(S) : Sevier et al.

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

In the Claims:

Column 22, Line 47: Claim 1, Delete “recent frame of the N successive frames, and” and insert
--recent frame, and--

Column 22, Line 53: Claim 1, Delete “frame of the N successive frames’” and insert --frame.--

Column 24, Line 12: Claim 13, Delete “claim 7 and imsert --claim 9--

Signed and Sealed this
Twenty-fourth Day of September, 2013

Teresa Stanek Rea
Deputy Director of the United States Patent and Trademark Office
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